




^FOREST CONTROL 
CONTINIODS INVENTORY 


"Today I have grovn taller from valklng 
with the trees." 

, . .Karle Wilson 


Mll-wa\ikee. Wls. December, 1962 No. 105 


CHRISTMAS 


When the wind was blowing, shrill and shrewd, 
with the going down of the blurred sun. When 
it was Just so dark, as that the forms of 
things were indistinct and big but not wholly 
lost. When sitters by the fire began to see 
wild faces and figures, mountains and abysses, 
ambuscades etnd armies, in the coals. When 
people in the streets bent down their heads 
and ran before the weather. When those who 
were obliged to meet it, were stopped at angry 
comers, stung by wandering snow flakes alight- 
ing on the lashes of their eyes — which fell too 
sparingly, and were blown away too quickly, to 
leave a trace upon the frozen ground. When 
windows of private houses closed up tight and 
warm. When lifted gas began to burst forth in 
the busy and quiet streets, fast blackening 
otherwise. When stray pedestrians, shivering 
along the latter, looked down at the glowing 
fires in the kitchens, and sharpened their 
sharp appetites by sniffing up the fragrancy 
of ^ole miles of dinners. 


Charles John Huffham Dickens 


SCHOOL U3RARY 
cef'? HO. 



SAMPLE C5FI USTIHQS 


Despite the shift to larger automatic data conq^ters, 
a great mai^ CPI cases are still heing handled vl-Ui 
the calculating pundi. It seems desirable^ therefore, 
to distribute sanqple listing and heading ^eets with 
brief explanations covering the processing parocedures. 

The case exazople is a simple one involving only 17 out 
of 75 permanent fifth-acre plots. Measured with extrooe 
care and precision on an annual basis for 18 successive 
years, these 75 saag>le plots have givm us much data for 
study. Best of all, they have provided us with a 
continuing check on the methods and techniques of the 
Region's Industrial CPI system. 

The complete recoird for all of these plots will be 
available cm cairds sometime during the first half of 
1963 . These data will provide an excellent (opportunity 
for growtii projection and correlation studies. Sasples 
of the infoxmaticm for the full 18 years of growth will 
be mailed out with the Newsletter next year. The 
sang[>les will include re]^sentative trees 7 " and larger 
in DBH. Each tree statue class will be diown. ihere 
will be repeat^s, ingrowth, mortedlty, cut and (Shanged 
use trees, an selected at random from the l648 
individual tree <»rd records available. 


CAL STOTT 
Forester 
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THE PLOT TOIAL LISTINS IN CFI 
Refer to Exaoqple 

LIST 1 

This is a fonn layout heading typical of the plot total listing for a sin^e 
measurement. It is the very first listing made. It has many purposes and uses 
in inventory control work. Ccm5>leted after individual tree volumes, hasal areas 
and DBH classes have heen calculated and punched, idiis listing gives the first 
total forest ansvers. 


cards in 

FORM LAYOUT HEADINGS 
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TREE DETAIL 






25>000 tree cards in each CFI project. 
Cull and write-off trees are 
included in this descriptive list 
hut their count and volume are 
excluded from the totals. Only 
canmercial trees are additive. 

Trees and plots are listed in 
numerical sequence. Totals are 
accumulated for each plot and for 
the \diole forest. These final 
totals axe used for control total 
checks on many subsequent segrega- 
tions of data. Plot count may also 
be accumulated. 

The first plot total listing is a 
single copy check-listing only. The 
cruiser's decisions on stand density, 
size class, and sometimes cover, are 
checked against the plot total 
answers for these characteristics of 
the forest. Corrections for obvious 
errors are made. To facilitate 
comparison, plot total listings show 
the plot master card content pre- 
ceding each set of tree detail data. 


Plot total listings are a conq?lete i*ecord of every tree tallied on Port-a-Punch 
the woods. There are 10,000 to 


A second plot totsil listing is made after the plot master cards have been correct- 
ed. At this time plot total summary cards are punched with corrected indicative 
information describing each plot area. 

Plot total listings are the first essential in all CPI cases regardless of the 
data processing equipment available. Seldom submitted in final reports to top 
management, this listing is of great use and value to the forester. 

PURPOSES AND USES OF THE PLOT TOTAL LISTING 


1. A supporting reference and ready record of complete tree and plot detail, 
with control totals. 

2. A convenient means of checking plot area descriptions made in the woods, 
against plot total volumes or basal areas. 

3. A means of secviring plot total summary cards needed for area break answers 
and statistics! checks. 
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THE PLOT TOTAL SUMMARY CARD LISTIKG IN CFI 
Bef er to Ejcaii 5 >le 

LIST 2 


FORM LAYOUT HEADIIJOS 


This Foot Layout heading is typical of the Plot Total Summaxy Card Listing. 

It accumulates the volumes, hasal areas and trees by plots to provide a control 
total check against previous and subsequent listings. The n;unber of plots, and 

number of acres represented by each plot, are 
also accumulated. Plot total summary cards, 
and indicative information in them describing 
the forest area, are listed in numerical 
order. There are frm 400 to 1700 plots in 
separate caurds and lines of data in the 
listings. Summary cards for plots without 
tally, or blank plot cards, show only indica- 
tive information for the plot and the constant 
area expander in acres. 
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within each plot, 
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TOTALS 


Area eaqpanders are additive when compiled with 
the ceilculating punch. With the larger 
computers the expanded area is computed into 
an answer card simultaneously ^d.th other 
ccmqputationB. 


Ordinarily there are no tree 
plot total summary listings, 
plot total summary ceirds are 
provide answers by DBH class 
In such cases species codes and DBH classes 
of the summary card and listings. Cull and write-off trees are excluded from 
the commercial tree totals in these stammeu:y cards. Plot total summary cards 
are details of chief interest to foresters. 


detail data in 
Occasionally 
punched to 
or species 
are also a part 


PURPOSES AMD USES OF THE PLOT TOTAL SUMMARY CARD LISTHJ3 


1. A brief and useful reference giving area description and plot total 
answers. 

2. A control total check on the adequacy of summary punching and subsequent 
tabulations. 

3 . A rapid means of securing area break answers for all species combined 
or for DBH class, species and other separations within the plot. 

km The volumes, and occasionally basal areas, are often squared in these 
cards for later accumulation in preparation for statistical checks 
of volumes and areas. 
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p rspariikj summary computinq cards and listimss for are a, breaks im 

— Refer to Example 

LIST 3 


After completing the first two listings, the plot total samples for »he 
various segregations of forest area are gathered together. This is done oy 
sorting and tabulating the plot total summary cards, and at the same time 
summary punching SUMMARY COMPUTING CARDS for each area break or combination 

thereof. Volumes, basal areas, tree 


FORM LAYOUT HEADINGS 


N 

0 

0 

F 

P 

L 

0 

T 

S 


S 

I 

T 

E 


0 I 
V Z 
Q E E 
U R 
A 

L T 
I Y 
T P 
Y E 


D 

E 

N 

S 

I 

T 

Y 

C 

L 

n. 

s 

s 


PLOT 

MASTER 


H 

E 

T 

I B T 
N A R 
T S E 
LAE 
L 

C 

A 0 


S 

U 

M 

0 

F 


B 

D 


F 

T 


S 
Q 
U 
A 

R U R R 
E W E E 
A T S S 


A 

C 


TOTALS IN 
SAMPLE 


counts, plot counts and acres are 
accumulated. In most cases the sum of 
the squares of volumes are also totaled 
for the area breaks. Generally SUI^'IAEY 
CCMPUTIWG CARDS are prepared only for 
plot total answers of all species and 
DBH classes combined. Only commercial 
trees are included. 

Form layouts for listings or tabulations 
of this information are standard in most 
CFI cases. There are generally more 
area breaks than given in the example, 
cordwood volume and tree count are 
always included. Net growth is also 
accumulated at successive remeasurements. 

SUMMARY COMPUTING CARDS are prepared 
and processed differently depending 
upon the kind of computers available 
In the machine room. 


SUMMARY COMPUTING DECKS have a number of technical and business uses in 

forestry. 

PURPOSES AND USES OF SUMt<iARY COMPUTING CARDS FOR THE A REA BREAKS 

1. A calculation of per acre answers and volume expansions for all important 
area breaks. Total acres and toteil plots are also accumulated. 

2. A calculation of the statistical accuracy of both volume and area 
segregations of the sample data. 

3. Comparative summations of volume and basal area growth. 

k, A control total check against previous accumulations of the basic 
data in the sample. 
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LISTIMt the most ccmmon computed area break answers 

PER ACRE REDUCTIONS AND TOTAL EXPANSIONS 
Refer to Example 

LIST 3a 


The summaiy computing cards prepared and 
presented in List 3 are systematically 
FORM LAYOUT HEADINGS conputed #ad listed again to show per acre 

and total expansion answers. Done for 
each area "break or combination, these 
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Computations with the calctilating punch 
involve simple formulas * for the per 
acre and expanded answers. Expanded acres 
are additive from the summary cards in 
List 3 . 


PURPOSES AND USES OF THE LISTINGS OF AREA BREAK ANSWERS 

1. A set of broad answers quickly seciired and readily compared, for large 
forest areas. 

2. A ready check against final answers accumulated frcm other tree details. 

3 . These computed summaiy cards afford a simple means of making statistical 
analyses of volumes and basal areas by area subdivisions of the forest. 

* Refer to Newsletter No. 5^. Formulas and Convertors for 
Punch Card Canputing Industrial CFI Cases. 
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PREPARING SUMMABY COMPUTIIHG CARDS FOR TREE DETAIL ANSWERS IM CTI 
TREE QUALITY CLASS AND SPECIES 
Refer to Exeunple 

LIST ll- 


FORM lAYOOT HEADINGS 
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TREE TOTALS IN 

DETAIL SAMPLE 


The computation and listing of area "break 
answers are generally followed by similar 
procedures, involving tree detail informa- 
tion in combination with area breaks. 

The original deck containing both tree 
detail and area break information is used 
for this puiTpose. 

Tree count, volume and basal anea are 
accumulated from the sample data. Plot 
count and acres are not accumulated but 
secxared for computing and listing, from 
area break summary List 3a • 

Thp detail cards are sorted first on tree 
quality class and then on species. 

Results in the case example (List 4 ) 
include no area breaks but are for the 
total forest only. 

Form layouts for tree quality class, 
species and total forest answers follow 
the standard plan. Either a listing or 
a tabulation of the details is made. 
Summary computing cards are punched, and 
held for computation with all other 
summary computing decks. 

Wet groirth data are included at remeasure- 
ment time. 


PURPOSES AND USES OF SUMMARY COMPUTING CARD S FOR THE QUALITY AND SPECIES 

FOR THE TOTAL FOREST AREA 


1. A calculation of per acre and volume expansion answers for the total 
forest or for area breaks and combinations thereof. 

2. Control total checks against previous and subsequent summations of data. 
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LISTII«} THE COMPUTED TE^ QUALITY AID SPECIES ANSWERS 
PER ACRE BEDUCTIONS AND TOTAL EXPANSIONS 
Refer to Examples 


LISTS tia and kla 


The summary computing cards prepared for 
List h are calculated and listed as in 
previous cases. Standard form layouts 
apply. 

FORM lAYODT HEADHPS 


One deviation occurs in the handling of 
these data. When calculating punch 
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After the completion of the first 
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listing on this basis, the summary 


DETAIL 

ACRE 


computing cards were reverse sorted. 


Species became the first sort and tree 
quality class the second. From this 
sort List 4h ms made. 


PURPOSES AND USES OF THE LISTimS OF TREE QUALITY AMD SPECIES MSWERS 
FOR THE TOTAL FOREST OR FOR AREA BREAKS 

1. A presentation of volumes and trees p3resent hy tree quality and species 
combinations. A gauge of wood quality present in the forest. 

2. A determination of forest growth by grade. 

3. A measure of periodic change in tree quality distribution in the forest. 

A basis for the development of forest valuation trends in successive 
growth periods. 

5. Basic information from vhlch the investment value of the forest property 
may be determined* 
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PREPARIIiG SUM^Y COMPUTING CARDS FOR TREE DETAIL MSWERS IM CFI 

TREE VIGOR AMD SPECIES 
Refer to Ejcaarple 

LIST 3 


FORM LAYOUT HEADINGS 



N 



E 



T 


T 

I 

B T 

R 

N 

A R 

E 

T 

S E 

S E 

L 

A E 

P 


L 

E V 

B 

C 

C I 

D 

A 0 

I G 


R U 

E 0 

F 

E N 

S R 

T 

A T 

TREE 

TOTALS IN 

DETAIL 

SAMPLE 


A measure of the distrihution of trees 
by vigor within species is considered 
iraportsmt in Lake and Central States 
CFI installations. It seems desirable 
to segregate trees into growth classes 
so that the contribution of each class 
to the wood pTOduction of the forest 
may be determined. 

Data processing for the accumulation 
of detail on tree vigor within species 
follows the identical plan of Lists 
k&j and 4b. Again summary computing 
cards are punched and held for sub- 
sequent calculating with other decks. 
Growth data are also accumulated ^en 
remeasured records become available. 


LISTim G?HE COMPUTED VIGOR AM) SPECIES ANSWERS 
PER ACRE REDUCTIONS AUD TOTAL EXPAESIO^ 
Refer to Examples 


LISTS 5a and ^ 




N 



E 

E 



E 



X 

X 



T 



P 

P 

N 





A 

A 

0 

T 

I 

B 

T 

R 

N 


R 

N 

A 

R 

D 

D 

0 

E 

T 

S 

E 

E 

E 

F 

S E 

L 

A 

E 

D 

D 


P 


L 




P 

E V 

B 


C 

A 

B 

L 

C I 

D 

A 

0 

C 

D 

0 

I G 


R 

U 

R 


T 

E 0 

F 

E 

N 

E 

F 

S 

S R 

T 

A 

T 

S 

T 


TEffiE 

PER 

EXPANSION 


DETAIL 

ACRE 




Carrputations and listings for tree 
vigor and species answers follow the 
pattern of previous records. Again 
reverse soits are made and two 
listings prepared. 

There are a number of purposes and uses 
for these data. They measure the 
relative health and vigor of the total 
forest by species. A vigor index of 
northwoods stands is important. Since 
tree vigor is directly related to 
health, it serves as a gauge of 
anticipated tree mortality. It is a 
helpful guide in timber marking 
planning, and a useful training tool. 
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PREPARIMG SUmRY COMPITTINS CARDS FOR TREE DEIAIL ANSWERS CT CFI 
STOCK AM) STAND TABLES AMD HEIGHT AMD VOLUME CURVES 
Refer to Example 

LIST 6 


Form layout headinss 
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TOTALS IN 
SAMPLE 


Stock and stand tables show the structur- 
al arrangemient of the forest In terms of 
DBH class and species. Tables are built 
for the \dxole forest and for area breaks 
within the forest. Most industrial ccxn- 
panies prepare stock and stand tables 
and height and voltune curves froa their 
tree records. 

Data processing reaches its ultimate in 
econcmy in the construction of stock and 
stand tables regardless of the type of 
ccng^uter used. 

The preparation of summary con^ting 
cards and their calculation and listing 
follow the same system previously explain- 
ed. Accumulations of data are by species, 
and D(BH class. DBH class was punched 
into the tree detail cards at the time 
of the computation of individual tree 
volumes. 

Per acre reductions and total expansions 
by DBH class and species are ccanputed 
from these accumulated data. Volume and 
length per trae are similarly computed, 
generally with a separate run throu^ 
the calculating punch. 


LISTING THE COMPUTED STOCK AND STAND TABLE AND VOLUME AND LENGTH PER TREE ANSWERS 
PER ACRE AND PER TREE REDUCTIONS AND TOTAL EXPANSIONS 

Refer to Example 

LIST 6a 
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Summary computing cards for stock and 
stand tables are held for calculating 
with all previously compiled decks. 
Reverse sorts are made to secure listings 
showing reductions and e^qpanslons for 
DBH class. Stock and stand tables have 
many purposes. The first of them is to 
show the stand structure and its varia- 
tion trends over many CFI periods. Scxne- 
tlisee u.eed for growth projection between 
meaeurdnent Intervale, these tables give 
■the opportunity for periodic trial 
balances of growth in terms of volume 
and basal area. Hei^t and ■vol'ume curves 
by species ha've uses, both technical and 
administrative . 
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PrR rue MO PER ACRE ANSWERS— 8T0CK AND STAND TABLES 
□BH CLASS WITHIN SPECIES 




0 



H 


B 

Prt Tfxe 

vALUfS 

0 

S 

H 

XXXX X XX xxxxXxx 


P 




P 

E 

C 



L 

C 

L 

A V G 

A VG 

0 

1 

A 

LEN VOLUME 

T 

E 

S 

PER 

PER 

S 

8 

S 

TREE 

TREE 

1 7 

01 

1 4 

17.3 

6 8.9 

1 7 

0 1 

1 6 

18.0 

9 15 

1 7 

0 1 

1 8 

2 0.0 

1 3 0.3 

1 7 

0 4 

1 2 

2 2.6 

6 2.7 

1 7 

0 4 

1 4 

3 5.9 

1 4 0.4 

1 7 

0 4 

1 6 

3 6 .7 

10 0.5 

1 7 

0 4 

1 8 

4 0.0 

2 5 0.8 

1 7 

0 4 

2 2 

4 4.0 

3 8 05 

1 7 

0 4 

2 4 

1 8.0 

2 7 2.3 

1 7 

0 4 

2 6 

4 80 

6 5 4.1 

1 7 

0 4 

30 

4 8.0 

0 9 2 .0 

1 7 

0 5 

1 2 

2 0.2 

5 5.0 

1 7 

05 

1 4 

2 5.2 

9 4.7 

1 7 

OS 

1 6 

3 3,3 

1 5 4.0 

1 7 

0 5 

1 8 

3 2.0 

2 2 6.3 

17 

05 

20 

4 6.0 

4 0 5.6 

1 7 

0 6 

1 4 

1 6.0 

7 4.9 

1 7 

0 6 

1 6 

1 4.0 

9 9.3 

1 7 

0 6 

2 2 

3 0.0 

3 0 1.2 

17 

0 6 

2 8 

1 6.0 

3 5 5.5 

1 7 

1 1 

1 2 

2 1.0 

6 3.6 

1 7 

1 1 

1 4 

2 0.7 

1 1 4.6 

1 7 

1 1 

1 6 

3 6.0 

1 9 9.8 

1 7 

1 1 

1 8 

4 0.3 

2 8 2,7 

1 7 

1 1 

2 0 

3 7.6 

32 6.0 

17 

1 1 

2 2 

3 2.0 

3 0 5.0 

1 7 

1 1 

2 4 

3 7.0 

3 9 3,3 

1 7 

1 1 

2 8 

2 4.0 

4 5 3.0 

1 7 

2 0 

1 2 

1 3.0 

3 9.6 

1 7 

2 0 

1 4 

3 4.0 

14 3.2 

17 

20 

1 6 

3 4.0 

1 8 1.3 

1 7 

3 0 

1 2 

iO.O 

9 9.9 

17 

4 1 

1 4 

3 3.0 

1 1 4.6 

1 7 

4 5 

1 2 

1 3.0 

3 9.1 

1 7 

4 5 

1 4 

3 2.0 

1 3 6.2 

1 7 

4 5 

1 6 

2 0.0 

1 2 5.9 

1 7 

6 9 

1 2 

2 4,0 

7 6.8 

1 7 

6 9 

1 4 

30 5 

1 3 2.5 

1 7 

6 9 

1 6 

2 4.0 

1 4 2.4 

1 7 

6 9 

1 0 

3 0.0 

2 2 7.0 

1 7 

6 9 

2 0 

5 0.0 

3 6 6.8 

1 7 

6 9 

2 6 

3 6.0 

5 3 5.0 

17 

6 9 

2 8 

5 0.0 

5 8 6,9 


PER ACRE VALUES 

xxxxxxxxxxxxxxxxxxxxxxx 


expanded values 
xxxxxxxxxxxxxxx 


NET 

VOLUME 


1 NT E R- 
N A T'N L 

BASAL 

AREA 

TREES 

AREA 

V GLUMES 

6 0.8 

.8 7 


.8 6 

1 1 10.1 

6748 6, 

2 6^9 

3 6 


.3 9 

1110 1 

2 9 87 S. 

3 8.3 

.5 0 


.2 9 

1 1 1 0.1 

4 254 3. 

1 2 6.0 

• 1,7 3 

• 

1.4 6 

* • 

1 3 9 98 6.4 

1 1 0.6 

134 


1.7 6 

1 1 1 0.1 

12 2 7 9 7 

2 8 9 1 

2.2 4 


3.0 6 

1 1 1 0.1 

3 3 0 917. 

1 6 6 .4 

i.ai 


ae 

1 1 1 0.1 

1 84 8 88. 

7 3.8 

.4 9 


.2 9 

1 1 1 0.1 

6 188 6. 

a 2 3 8 

1.55 


.59 

11101 

2 4 8 4 8 7 

8 01 

.93 


39 

11101 

8 8 98 6. 

19 24 

1.15 


.2 9 

1 1 1 0.1 

2 13584 

2 6 2 4 

1.38 


.2 9 

1 1 1 0.1 

2 9 1238. 

13 9 8 6 

♦ 10.2 9 

*■ 

6 4 5 

* * 

1 5 5 244 3-4 

1 4 5 7 

198 


2.6 5 

1 1 1 0.1 

16 17 4 8. 

2 7 8 .6 

30 3 


2.9 5 

1 1 1 0.1 

3 0 9 828. 

13 5 9 

1.1 8 


8 8 

1 1 1 0,1 

15 084 3. 

1 3 3.1 

1.0 4 


.5 9 

1 1 1 0.1 

147774. 

1 1 9 3 

.6 3 


.2 9 

1 1 1 0.1 

13 242 8 

e 1 2.6 

• 7.8 5 

* 

7.3 6 

« • 

9 0 282 1.4 

2 2 0 

.31 


.2 9 

1 1 1 0.1 

2 4 45 5. 

29 2 

.4 5 


.3 9 

1 1 10.1 

3 248 1 

1 1 2.1 

7 3 


.3 9 

1110 1 

124482. 

1 0 4.6 

1.3 3 


.2 9 

1110 1 

11687 1 . 

2 6 7.9 

* 2.8 2 

• 

1.16 

* * 

2 9 7 4 8 9 .» 

5 8 0.3 

7.1 4 


9.1 3 

1 1 1 0.1 

6 4 4 18 4. 

9 1 0 2 

8.4 7 


7.9 5 

1 1 1 0.1 

10 1038 6. 

1 e 8 0.8 

1 3.1 5 


9-4 2 

1 1 1 0.1 

30 8 793 5. 

1 3 3 0.0 

0.2 7 


4.73 

1 110.1 

1476584. 

4 7 9.4 

30 6 


14 8 

1 1 1 0.1 

5 3 2888. 

8 9.7 

.81 


.2 9 

1 1 1 0,1 

99 58 3 

2 3 1.4 

1.7 4 


5 9 

1 1 1 0.1 

2 56885. 

1 3 3.2 

119 


29 

1 1 10.1 

14 798 5, 

5 6 3 5.0 

♦ 4 3.8 3 

• 3 3.8 7 

• a 

6 2 5 5 81 0.4 

2 3 4 

.4 4 


59 

1 1 1 0.1 

25859 

4 2!1 

3 4 


39 

1 1 1 0.1 

4 6 7 5 5 . 

1 0 6.6 

.8 3 


.5 9 

1 1 1 0.1 

11838 9 . 

17 2.1 

• 1.6 1 

« 

1.4 7 

* « 

191883* 

3 9 4 

.2 6 


.2 9 

1 1 1 0.1 

3 3 817. 

2 9.4 

• .2 6 

♦ 

.2 9 

* a 

3 2 8 1 7.4 

3 3.7 

.30 


.3 9 

1 1 1 0.1 

3 74 17. 

3 3.7 

• .30 

* 

.2 9 

4 « 

37417* 

2 3 0 

.4 2 


.59 

1 1 1 0.1 

2 5 8 3 2. 

4 0.1 

.3 3 


.2 9 

1 1 1 0.1 

4 4 4 8 9 . 

3 7 0 

.4 1 


.3 9 

1 1 1 0.1 

4 118 6. 

1 0 0.1 

• 1.1 6 


11 7 

• a 

1 1 1 1 8 7.4 

2 2.6 

.3 7 


.2 9 

1 1 1 0.1 

3 587 5. 

1 5 5.9 

1.3 0 


1.18 

1 1 10.1 

17 3818. 

4 1.9 

.4 5 


.2 9 

1 1 1 0.1 

4 649 4. 

2 0 0.3 

1.59 


6 8 

1 1 1 0.1 

2 2 237 9. 

1 0 7.9 

.6 6 


29 

1 1 1 0.1 

119 780, 

1 5 7.4 

1.0 3 


.29 

1 1 1 0.1 

17 4 878. 

17 2 6 

1.2 8 


29 

1 1 1 0.1 

19 188 3. 

8 5 8.6 

• 6.5 6 

• 

3.51 

4 4 

9 5 388 1.4 


mesT Totals — 94340 ^ 


7 6.4 3 /^» 5 7.0 3 ^ 


1047255 4. 




